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A dispenser for dispensing sterile solution 
which includes a valve means to control the 
dispensing of the sterile solution from a con- 
tainer. The valve means comprises a solution 
outlet means, and an air inlet opening having 
associated therewith a filter membrane to filter 
the air passing into the container. When dis- 
pensing solution force Is applied to the con- 
tainer in order to achieve this, and this force 
causes the solution outlet means to open and 
prevents access of the solution to the air Inlet 
opening. Now when the force is relieved a 
partial vacuum is formed In the container which 
causes the solution outlet means to close and 
air is drawn into the container via the air inlet 
opening and through the filter membrane. 
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This invention relates to valve means for use with 
a dispenser, and, in particular, valve means for use 
which a dispenser to control the dispensing of a sterile 
solution from a sterile container whilst maintaining the 
remaining solution in a sterile condition. 

Non aerosol dispensers for dispensing sterile sol- 
utions In the form of large droplets, for example, for 
dispensing saline solution for use with contact lenses, 
have suffered for a number of years with problems 
concerning maintenance of the solution within the dis- 
penser in a sterile condition. 

A majority of the non aerosol dispensers available 
are operated by the application of pressure to the dis- 
penser to force the liquid within the dispenser to be 
dispensed. As will be appreciated when the dispenser 
has dispensed the correct amount of liquid and the 
pressure has consequently been relieved, a partial 
vacuum results in the dispenser. In order to balance 
the partial vacuum air is caused to flow into the bottle 
by means of any available opening. The problems 
with conventional dispenser designs results from this 
infusion of air, which can result in: 

a) dispensed and now non-sterile solution being 
drawn back and Into the dispenser 

and 

b) particles, microbes and germs being carried 
Into the dispenser by the air. 

Some conventional designs of dispenser do 
incorporate filter means which are placed so as to 
ensure that the air being drawn into the dispenser to 
replace the sol utlon/alr which has been expelled dur- 
ing the dispensing, is filtered and, therefore, sterile. 
With these types of dispenser design, the dispenser 
Is designed in such a way that upon the dispensing of 
the solution some solution is forced into the provided 
filter means. This causes the pores/spaces in the filter 
means to become loaded with solution, and effec- 
tively the filter means is blocked. 

Obviously upon relief of the force applied to dis- 
pense the solution the air drawn into the dispenser 
causes some of the pores/spaces to unblock. How- 
ever, the unblocked pores/spaces are in the minority, 
and a majority of the pores/spaces unblocked will be 
the same for each time the dispenser is used. This 
causes preferential paths for the passage of air 
through the filter means to be established resulting in 
areas of relatively high contamination within the filter 
means. In turn this could. In all probability, later In the 
life of the dispenser lead to contamination of the 
sterile solution within the dispenser and all the prob- 
lems this could cause. 

The present Invention Is concerned with providing 
a dispenser which overcomes the above mentioned 
problems. 

In accordance with the present Invention there is 
provided a dispenser for dispensing sterile solution 
including a valve means to control the dispensing of 
the sterile solution from a sterile container, where the 



force required to dispense the solution is applied by 
displacing inwardly the sides of the container, which 
valve means comprises: 

- a solution outlet means; 

5 and \ 

- an air Inlet opening having associated therewith 
a microscopic filter membrane to remove parti- 
cles, microbes and/or germs from the air passing 
through said filter membrane; 

10 wherein during application of the force to dispense the 
solution, the solution is caused to flow through the sol- 
ution outlet means but is prevented from accessing 
the air iniet opening and associated filter membrane, 
and when the force Is relieved causing a partial 

16 vacuum to exist in the dispenser, the solution outlet 
means is immediately closed to form a sealing contact 
and air is drawn through the air inlet opening and 
associated filter membrane, so as to maintain the 
sterile environment within the dispenser, until an 

20 equilibrium pressure situation is reached in which the 
respective pressures across the valve means are 
such that the sealing contact of the solution outlet 
means is maintained. 

The advantage with this design of dispenser is 

25 that the filter membrane is maintained in a dry condi- 
tion, and thus prevented from becoming wetted by the 
solution as it Is dispensed. Therefore the earlier men- 
tioned problems of preferable paths through the filter 
membrane is alleviated. 

30 In a preferred embodiment of the present inven- 

tion chambers are provided which fill up with sterile 
air, and which are also sealingly isolated from the 
sterile solution during dispensing of the solution, 
which chambers are however Immediately communl- 

35 cable with the partial vacuum when this is formed. 

The advantages with this arrangement of the pre- 
sent invention revolve around the fact that the partial 
vacuum draws preferably on the sterile air in these 
chambers rather than the air/any dispensed solution 

40 in the vicinity of the outlet means as the outlet means 
closes under the action of the partial vacuum. Conse- 
quently, the problem identified in the above passages 
relating to the drawing back into the dispenser of 
already dispensed, therefore non-sterile, solution is 

45 further alleviated. 

Preferably, the solution outlet means is sized and 
shaped so that the sterile solution is dispensed in the 
form of droplets. 

Alternatively, the solution outlet means is sized 

so and shaped so that the dispenser can be used as a 
large volume dispenser, 

In a preferred arrangement of the present inven- 
tion, the air inlet opening may comprise a single open- 
ing or a series of openings, which are provided with a 

55 groove which Is sized so that any solution falling over 
the groove bridges said groove so enabling an airflow 
path to be established to the opening or series of 
openings. 
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The solution outlet means and the air inlet open- 
ing are preferably sealed under the appropriate press- 
ure differential, by means of the same member which 
is caused to move by the pressure differential to effect 
the necessary sealing. Preferably, the member to 
effect the sealing of the solution outlet means and the 
air Inlet opening is formed from a rubber material, 
most preferably, silicone rubber. 

In our particular arrangement of the present 
Invention the member to effect the sealing of the sol- 
ution outlet means and the air inlet opening is formed 
from KRATON (a Styrene Butadene Styrene rubber). 
A suitable alternative material is SANTOPRENE 
which ts an EPDM (a terpolymer elastomer made from 
ethylene-propylene diene i monomer) so\6 in the UK by 
Advanced Elastomer Systems Limited. 

The invention also provides a dispenser for dis- 
pensing a sterile solution; the dispenser comprising a 
container body for containing the sterile solution and 
a valve means mounted thereon for controlling dis- 
pensing of solution from the container body and 
ingress of air into the container body, the valve means 
comprising a solution outlet, an air inlet separated 
from the solution outlet, microscopic filter means 
located in the air inlet and sealing means for sealingly 
closing the solution outlet and the air inlet, the sealing 
means being adapted selectively to close one of the 
solution outlet and air Inlet whereby the sealing 
means prevents solution from accessing the air inlet 
and filter means. 

Preferably the sealing means comprises a seal- 
ing member which is caused to move between first 
and second sealing positions at which the solution 
outlet and air Inlet are respectively sealed, under the 
effect of a pressure differential between the interior of 
the container body and the atmosphere. 

The invention will now be illustrated, by way of 
description, by three examples of dispensers made in 
accordance with the present invention and as shown 
in the accompanying drawings, in which: 

Figure 1 shows a cross sectional schematic rep- 
resentation of an assembled dispenser made in 
accordance with the present invention; 
Figure 2 shows cross sectional schematic repre- 
sentations of the components of the first valve 
means of the dispenser shown in Figure 1 ; 
Figure 3 shows a cross sectional schematic rep- 
resentation of a second assembled dispenser 
made in accordance with the present invention ; 
Figure 4 shows a cross sectional schematic rep- 
resentation of the components of the valve means 
of the second dispenser shown In Figure 3; 
Figure 5 shows a cross sectional side view of a 
third dispenser made in accordance with the pre- 
sent Invention; and 

Figure 6 shows a container incorporating one of 
the valve means shown in any one of Figures 1 
to 5. 



Now referring to Figures 1 and 2 of the accom- 
panying drawings there is shown a dispenser for dis- 
pensing sterile solution which Incorporates a first form 
of valve means made in accordance with the present 

5 invention. 

The dispenser comprises a storage means 1 
made from a suitable plastics material which storage 
means 1 includes a neck portion 2 having an open 
end, and an externally extending collar 3 and an 

10 Indent 4 on the Internal surface In close proximity to 
the open end of the neck portion, and a valve means 
5. 

The valve means 5 is fitted into the open end of 
the neck portion 2 and comprises: 
15 - a body member 6; 

- a filter membrane-7; - - - 

- a seal cap 8; 
and 

- a valve member 9. 

20 The body member 6 is substantially hollow in con- 

struction and comprises: a main section 7a having a 
detent 8a which when the body member is located in 
the neck portion 2 of the dispenser acts to secure the 
valve means 5 In position; an outwardly protruding 

25 collar 9a having detent means 10; an upwardly 
extending outlet means 11 having an abutment 12 
and an opening 14; and, an opening 13 formed In the 
main section 7a of the body member at a position 
remote from the opening 14 of the outlet means 11. 

so The filter membrane 7 has a pore size in the region of 
0.2 microns, and In an operational condition is located 
about the upwardly extending outlet means 1 1 so that 
it is in contact with the upper surface of the body mem- 
ber and covers the opening 13. The filter membrane 

35 7 has been sized to ensure that any particles, micro- 
bes, germs etc contained in air passing therethrough 
are filtered out. 

The seal cap 8 is formed from a plastics material, 
for example Low Density Polyethylene, and com- 

40 prises an upper portion 15 having a centrally located 
opening 16, a second opening 17 isolated from the 
opening 16, and, a circumferentially extending side 
wall 18 around the periphery of the upper portion 15. 
The side wall 18 is provided with circumferentially 

45 extending inwardly facing abutment 19. 

In an operational condition the seal cap 8 is 
located so that the upwardly extending outlet means 
1 1 of the body member extends through the opening 
16 and forms a sealing contact therewith, and the 

so abutment 19 forms a sealing location in the detent 
means 10 of the collar 9 in the body member 6. 

The locating of the seal cap 8 relative to the body 
member 6 acts to locate and secure the filter mem- 
brane 7 in place. Further, in order to ensure that the 

55 filter membrane 7 is securely held In position ribs are 
provided on both the body member 6 and the seal cap 
8 to lock the filter membrane 7 in position. 

The valve member 9 comprises a rubber member 
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which is formed from KRATON or SANTOPRENE or 
a suitable silicone and which includes: 

- a head portion 50; 

- a disc like base portion 51 having a circumfe- 
rential sealing ring 51 a; 

and 

- an elongate stem portion 52, which Intercon- 
nects the head portion 50 and the disc like base 
portion 51. 

The valve member 9 is located within the body 
member 6 so that the stem portion 52 extends within 
the upstanding outlet means 1 1 with its head portion 
50 disposed externally of the dispenser and its disc 
like base portion 51 disposed within the body member 
6. 

Further, it should be noted that the head portion 
50 and the disc like base portion 51 are dimensioned 
so that they will not readily pass into the passage of 
the upstanding outlet means 1 1 through which the sol- 
ution passes. 

In operational use, the head portion 50 will readily 
seal against the abutment 1 2 of said passage in order 
to prevent the flow of fluid therealong when there is a 
pressure differential acting inwards with respect to the 
dispenser, and the disc like base portion 51 readily 
seats the openings 13 in the base member 6 when 
there Is a pressure differential acting outwards from 
the dispenser. 

The valve means 5 is also provided with a dirt cap 

22. 

When in use the user applies pressure to the dis- 
penser by squeezing the sides of the storage means 
1 causing the pressure within the dispenser to 
Increase. In turn this causes the sealing ring 51 a of the 
disc like base portion 51 to seal the openings 13 in the 
body member 6 and the head portion 50 of the valve 
member 9 to be displaced from sealing contact with 
the abutment 12 of the outlet means 1 1 so allowing 
fluid to pass through the outlet means 1 1. If the dis- 
penser is correctly oriented the fluid passing through 
the outlet means 11 will be sterile solution from within 
the storage means 1. 

It should be noted that the outlet means 1 1 and 
the head portion 50 of the valve member 9 have been 
shaped to dispense the sterile solution in the form of 
large droplets. 

Once the user has dispensed sufficient sterile sol- 
ution for the required purpose, the pressure being 
applied to the dispenser is relieved, in turn this causes 
a partial vacuum to be formed in the storage means 
1 of the dispenser, so causing the head portion 50 of 
the valve member 9 to return to sealing contact with 
the abutment 12 of the outlet means 1 1 and the sea- 
ling contact between the sealing ring 51a of the disc 
like portion 51 of the valve member 9 to be broken. 

Further, the partial vacuum draws air from the sur- 
rounding environment into the dispenser by means of 
the openings 17 in the seal cap 8 and the openings 13 



in the body member 6. The air drawn in passes 
through the filter membrane 7 in order to remove 
unwanted particles, microbes, germs etc, and hence 
sterilise the air. prior to passing through the opening 

5 17 in the seal cap 8 and into the storage means 1. 

Once an equilibrium balance has been achieved 
the air Is no longer drawn Into the dispenser, and In 
this condition the head portion 50 of the valve main- 
tains asealing contact with the abutment 12 of the out- 

10 let means 11. 

Now referring to Figures 3 and 4 of the accom- 
panying drawings, a dispenser is shown with a sec- 
ond form of valve means in accordance with the 
present invention. 

ia The dispenser comprises a storage means 101 

having a neck portion 102 with a circumferentially - 
extending outstanding collar 103 and an open end; 
and a valve means 105. The valve means being push 
fitted into the open end of the neck portion 102 of the 

20 storage means 101. 

The valve means 105 comprises: 

- a body member 1 06; 

- a filter membrane 107; 

- a plug member 108; and 
26 - a valve member 109. 

The body member 106 is an integrally formed 
member which comprises: 

- a main section 110 of generally tubular con- 
struction which has an internal circumferential 

30 groove 111 adjacent to one end thereof; 

- a cap section 112 located at the end of the main 
section 110 with the circumferential groove 111 
and extending beyond the main section 1 1 0 so as 
to define a collar and lip; 

35 -a nozzle 113 formed in the cap section 1 12 the 

passage for which allows the sterile solution 
within the dispenser to be dispensed which pas- 
sage at the dispensing end has a lip 114 and at 
the other end a locating means 115; 

40 - a series of openings 1 16 in the cap section 112 

remote from the passage in the nozzle 113 com- 
municating between the external atmosphere and 
the internal atmosphere of the dispenser and a 
groove 1 1 7 Is formed In the external surface of the 

45 cap section 112 interconnecting alt the openings 

116; 
and 

- two circular abutments 118 formed on the bot- 
tom of the cap section 112 within the confines of 

so the main section 110. 

The groove 117 is sized so that it provides a 
means by which the openings 1 1 6 can operate prop- 
erly even if a droplet of liquid covers the opening 116. 
In order to achieve this the groove is sized so that 
55 liquid bridges over the top and does not enter the 
groove, so enabling a route to the opening 1 16 for the 
flow of air to be established. 

The filter membrane 107 is sized so that it pre- 
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vents the passage of particles, microbes, germs etc 
there through. 

The plug member 108 Is of Integral construction 
and comprises: 

- an outer tubular member 120 which adjacent to 
one end thereof has an external circumferential 
abutment 120a; 

- an inner tubular member 1 21 which is located 
so that it is coaxial with the outer tubular member 

120; 

- a bottom plate 122 located at the end of the 
outer tubular member 120 remote from the abut- 
ment 120a, which bottom plate has a central 
opening 123 which communicates with the Inter- 
nal space of the inner tubular member 121 and a 
series of openings 124 circumferentially spaced 
from one another which communicate with the 
space defined by the inner tubular member 121 
and the outer tubular member 120; 

- a number of dividers which divide the space be- 
tween the inner tubular member 121 and the outer 
tubular member 120 into a number of distinct 
volumes, each of which volumes V has an 
associated opening 124; 

and 

- a locating extension 125 which engages with 
the locating means 115 of the body member 106 
to correctly locate the plug member 108 with res- 
pect to the body member 106. 

The valve member 109 is formed from silicone 
rubber {or KRATON or SANTOPRENE) and com- 
prises: 

- a disc like base member 126 having a sealing 
ring 127 at the outer periphery thereof; 

a base support section 128 having a number of 
through passages 129 formed therein; 

- an elongate stem section 130 extending from 
the base support section 128; 

and 

- a valve forming member 131 formed at the other 
end to the base support section 126 of the elon- 
gate stem section 1 30. 

In an assembled condition the plug member 108 
Is fitted Into the main section of the body member 106 
so that the locating extension 1 25 of the plug member 
108 engages in the locating means 1 15 of the body 
member 106 and the abutment 120a of the plug mem- 
ber 1 08 engages In the groove 1 1 1 of the body mem- 
ber. This correctly locates the body member 106 and 
the plug member 108 with respect to one another so 
that the passage through the nozzle 113 through 
which the sterile solution passes for dispensing is In 
alignment, and therefore communication, with the 
inner tubular 1 21 member of the plug member 1 08. 

The filter membrane 107 Is located around the 
locating extension 125 of the plug member, and is 
consequently disposed in the space defined by the 
plug member 108 and the cap section of the body 



member 106. 

The valve member 109 is disposed in the pas- 
sage of the nozzle 113 and the space within the Inner 
tubular member 121 so that 

5 - the disc like base member 1 26 is in contact with 

the bottom plate 1 22 of the plug member 1 08 with 
the sealing ring 127 of the disc like base member 
8 paced circumferentially outward from the series 
of openings 124 in said bottom plate 122; 

10 - the base support section 128 is disposed In the 

space within the inner tubular member 121 of the 
plug member in sealing contact with inner tubular 
member 120 to enable sterile solution to enter the 
space within Inner tubular member 120 by means 

16 of the through passages 129 in the base support 

section 128 only; 
and 

- the valve forming member 131 is disposed out- 
wardly with respect to the plug member 108 
20 against the lip 114 in the passage of the nozzle 

113. 

Further, the elongate stem section 130 is dis- 
posed along the space within the inner tubular mem- 
ber 121 and the passage In the nozzle 1 1 3, and is held 

20 under tension to ensure that sealing contact is main- 
tained between the lip 114 and the valve forming 
member 131 under normal conditions. 

The whole assembly described above Is the valve 
means 104 and is disposed in the neck portion 1 02 of 

30 the storage means 101. 

In use, the user applies pressure to the storage 
means 101 of the dispenser, so causing the pressure 
within the dispenser to rise above that of the surround- 
ing atmosphere. Their causes the sealing ring 127 of 

35 the disc like member to come into sealing contact with 
the bottom plate 122 of the plug member 108 prevent- 
ing the passage of the sterile solution in the dispenser 
through the openings 124 in said bottom plate 122, 
and the seal between the valve forming member 131 

40 and the lip 114 in the passage of the nozzles 113 is 
broken. If the dispenser has been correctly orientated 
sterile solution will now flow along the through pas- 
sages 129 in the base support section 128 of the valve 
member 109 Into the space within the inner tubular 

45 member 121 and the passage in the nozzle 113 and 
around the valve forming member 131 of the valve 
member 109 to be dispensed as large droplets. 

Once the user has dispensed sufficient sterile sol- 
ution he releases the pressure on the dispenser so 

so causing a partial vacuum to form within the dispenser. 

The partial vacuum causes the sealing ring 127 of 
the disc like base member 126 to break sealing con- 
tact with the bottom plate 122 and the sterile air trap- 
ped between the filter membrane 107 and said disc 

55 like base member Into the storage means. Further, 
simultaneously the valve forming member 131 re-es- 
tablishes sealing contact with the lip 114 in the pas- 
sage within the nozzle 113. 
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The sterile air released into the storage means 
101 prevents any of the dispensed, now non-sterile, 
solution In the vicinity of the valve forming member 
1 31 from being drawn back into the dispenser. 

Further, air is drawn into the storage means under 
action of the partial vacuum through the opening 116, 
the filter membrane 107 and the openings 124 In the 
bottom plate 122 of the plug means 108, until an 
equilibrium condition is reached. In the equilibrium 
condition, the valve forming member 131 of the valve 
member 108 maintains sealing contact with lip 1 14 in 
the passage in the nozzle 113. 

It should be noted the two examples detailed 
above have referred to the dispensing of sterile solu- 
tion in droplet form. This is not intended in any way to 
limit the scope "of the present" invention which has 
been stated earlier as clearly including large volume 
dispensers. 

Now referring to Figure 5 of the accompanying 
drawings there is shown a third example of a dispen- 
ser made in accordance with the present invention. In 
this particular example it is intended for use as a large 
volume dispenser. 

The dispenser comprises a storage means 201 
having a necked portion 202 with an abutment shoul- 
der 203 and a helically extending abutment 204 unto 
which a dust cap (not shown) may be disposed so that 
it abuts against the abutment shoulder 203. 

A valve means 205 is disposed into the neck por- 
tion of the storage means 201 . The valve means 205 
comprises 

- an outer body member 206 made from a hard 
polymeric material and having a main section 
207, an outlet section 208 and a circumferentially 
extending shoulder 209; 

- a rubber valve member 210 including an outlet 
means 21 1 for the dispensing of the sterile solu- 
tion from the storage means 201 ; 

- a flow restrictor means 212; 

-an air inlet opening 213 formed through the 
outer body member 206; 

- an inner body member 214 having a constant 
diameter throughbore 215 through which the rub- 
ber valve member 210 can be disposed and sur- 
rounding the throughbore 215 are a series of 
chambers 227 open at one end to the air inlet 
opening and at the other end to the storage 
means; and 

- a filter membrane 216 disposed in a spaced 
defined by the air inlet opening 213 and the inner 
body member 214. 

The rubber valve member 210 which is formed 
from SANTOPRENE or K RATON or a suitable sili- 
cone rubber comprises: 

- a tip section having an opening formed therein 
to allow for the dispensing of sterile solution from 
the storage means 201, and a circumferentially 
extending collar 217 which locates in a groove 



218 formed in the outlet section 208 of the outer 
body member 206; 

- a hollow central section 218 having the tip sec- 
tion formed at one end thereof; and 
5 - a disc like member 219 formed at the end 

remote from the tip section, which disc like mem- 
ber 219 has a central orifice communicating with 
the space defined in the hollow central section 
218. 

w In an assembled condition the rubber valve mem- 

ber 210 is inverted so that it extends along the con- 
stant diameter throughbore 215 of the inner body 
member 214 and the flow restrictor means 212 is 
Inserted Into the central orifice In the disc like member 

16 219, and thereby into the constant diameter 
throughbore 215 of the inner body member 214. 

Further when assembled into the outer body 
member 201, the rubber valve member 210 is dis- 
posed so the circumferentially extending collar 217 

20 engages in the groove 218 and the inner body mem- 
ber 214 is encased within the outer body member 206 
so that an abutment 220 provided on the inner body 
member 214 engages in a groove in the main section 
207 of the outer body member 206. 

25 When used the storage means 201 is squeezed, 

causing the pressure within the dispenser to increase. 
If the dispenser has been correctly orientated the 
Increase In pressure within the storage means 201 will 
cause the sterile solution within the dispenser to be 

30 dispensed via the outlet means 211 of the rubber 
valve member 210. Further, the disc like member219 
will be forced into sealing contact with the inner body 
member 214 and so prevent the flow of sterile solution 
Into the chambers 227 and onto the filter membrane 

35 216. 

Therefore, during the dispensing of sterile solu- 
tion from the dispenser the filter membrane is main- 
tained in a dry condition and so ensuring efficient 
operation thereof. 

40 Now when the pressure within the storage means 

is relieved a partial vacuum forms in the storage 
means, this causes the outlet means 21 1 to close so 
preventing the ingress of non-sterile air to the dispen- 
ser, and the disc like member 219 to break Its sealing 

45 contact with the inner body member 214. In order to 
allow the situation to equilibriate, the partial vacuum 
draws air into the dispenser via the air inlet opening 
213, which air is caused to pass through the filter 
membrane 216 and thus be sterilised. 

so Now referring to Figure 6 of the accompanying 

drawings, there Is shown a dispenser D having a valve 
means A as described in any one of the accompany- 
ing examples fitted in the neck thereof. 

55 

Claims 

1. A dispenser for dispensing sterile solution includ- 
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ing a valve means to control the dispensing of the 
sterile solution from a sterile container, where the 
force required to dispense the solution is applied 
by displacing inwardly the sides of the container, 
which valve means comprises: 

- a solution outlet means; and 

- an air Inlet opening having associated there- 
with a microscopic filter membrane lo remove 
particles, microbes and/or germs from the air 
passing through said filter membrane; 

wherein during application of the force to dis- 
pense the solution, the solution is caused to flow 
through the solution outlet means but is preven- 
ted from accessing the air inlet opening and 
associated filter membrane, and when the force 
is relieved causing a partial vacuum to exist in the 
dispenser, the solution outlet means is 
immediately closed to form a sealing contact and 
air is drawn through the air inlet opening and 
associated filter membrane, so as to maintain the 
sterile environment within the dispenser, until an 
equilibrium pressure situation is reached in which 
the respective pressures across the valve means 
are such that the sealing contact of the solution 
outlet means is maintained. 



10 



A dispenser as claimed in claim 6, wherein the 
member which effects the sealing of the solution 
outlet means and air Inlet opening is formed from 
a rubber material. 

A dispenser as claimed In claim 7 wherein the 
member which effects the sealing of the solution 
outlet means and the air inlet opening is formed 
from silicone rubber, styrene butadiene styrene 
rubber or EPDM. 



9. A dispenser for dispensing a sterile solution; the 
dispenser comprising a container body for con- 
taining the sterile solution and a valve means 

16 mounted thereon for controlling dispensing of sol- 

ution from the container body and ingress of air 

into the container body, the valve means compris- 
ing a solution outlet, an air inlet separated from 
the solution outlet, microscopic filter means 

20 located in the air inlet and sealing means for sea- 

lingly closing the solution outlet and the air inlet, 
the sealing means being adapted selectively to 
close one of the solution outlet and air inlet 
whereby the sealing means prevents solution 

25 from accessing the air inlet and filter means. 



2. A dispenser as claimed In claim 1. wherein the 
valve further Includes chambers which fill up with 
sterile air, and which are sealingly isolated from 
sterile solution during dispensing of the solution, so 
which chamber are however immediately com- 
municable with the partial vacuum when this is 
formed. 



1 0. A dispenser according to claim 9 wherein the sea- 
II ng means comprises a sealing member which Is 
caused to move between first and second sealing 
positions, at which the solution outlet and air inlet 
are respectively sealed, under the effect of a 
pressure differential between the interior of the 
container body and the atmosphere. 



3. A dispenser as claimed in claim 1 or 2, wherein 35 
the solution outlet means is sized and shaped so 

that the sterile solution is dispensed in the form of 
droplets. 

4. A dispenser as claimed in claim 1 or 2, wherein 40 
the solution outlet means is sized and shaped so 

that the dispenser can be used as a large volume 
dispenser. 

5. A dispenser as claimed in any foregoing claim, 45 
wherein the air inlet opening comprises a single 
opening or a series of openings, which are pro- 
vided with a groove which is sited so that any sol- 
ution falling over the groove bridges said groove 

so enabling an air flow path to be established to so 
the opening or series of openings. 

6. A dispenser as claimed in any foregoing claim, 
wherein in the solution outlet means and air inlet 
opening are sealed, under the appropriate press- 55 
ure differential, by means of a common member 
which is caused to move by the pressure differen- 
tial in order to effect the necessary sealing. 
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Fig. 5. 
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